Thallium-201 myocardial perfusion scintigraphy was performed after exercise, 4 hours after exercise (redistribution) and after a separate rest injection in 87 patients undergoing coronary arteriography. Significant coronary lesions were present in 62 of the patients.
SUMMARY Thallium-201 myocardial perfusion scintigraphy was performed after exercise, 4 hours after exercise (redistribution) and after a separate rest injection in 87 patients undergoing coronary arteriography. Significant coronary lesions were present in 62 of the patients.
Interpretation of the rest and redistribution scintiscans was the same in 69 patients, 45 of whom had coronary artery disease (CAD). In 16 of the 17 patients with CAD and differing interpretations, defects were present on redistribution scintiscans but not on rest scintiscans; 11 of these patients had evidence of prior transmural myocardial infarction and the other five had an occluded coronary artery supplying the region of the defect.
Redistribution scintiscans were more sensitive than rest scintiscans for the detection of prior myocardial infarction (93% vs 54%; P < 0.01). The increased sensitivity was confined to the detection of prior inferior myocardial infarctions. In 36 of 38 patients with persistent perfusion defects on 4-hour redistribution scintiscans, either a prior infaretion or an occluded coronary vessel was present.
Exercise scintiscans were compared with rest scintiscans or with redistribution scintiscans for the detection of CAD. The sensitivity was not significantly different with either technique (90% and 89%, respectively), but both scintigraphic techniques were more sensitive than exercise electrocardiography (66%, P < 0.01).
These data demonstrate that redistribution thallium-201 scintiscans may be substituted for conventional rest scintiscans, resulting in reduced cost and radiation exposure to the patient. EXERCISE MYOCARDIAL PERFUSION scintigraphy with thallium-201 is useful in detecting and localizing myocardial ischemia due to coronary artery disease'-3 and in detecting myocardial infarction. 4 7 The detection of myocardial ischemia depends on a comparison of scintiscans obtained after the tracer is injected during exercise with scintiscans performed on another day after the tracer is injected with the patient at rest. Ischemic myocardial regions appear as new defects or larger defects on the exercise scintiscans, while areas of residual myocardial infarction appear as defects on both the exercise and resting scintiscans. 8 The procedure requires two injections of thallium-201 at least four days apart.
Studies with radioactive microspheres have shown that the initial distribution of thallium2Ol in the myocardium after intravenous administration is highly correlated with the distribution of myocardial blood flow.9 However, during the subsequent 2-6 hours, thallium-201 redistributes in the myocardium, gradually equilibrating within the intracellular potassium pool in heart muscle and other tissues. 10 12 After redistribution the activity of thallium-201 in heart muscle is no longer a function of blood flow at the time of injection.'0 Pohost et al. reported that in patients with significant coronary lesions, zones of diminished thallium-201 activity immediately after exercise were partially or completely filled in when the patients were reimaged 4-6 hours later; persistent defects were present 6 hours later in patients with prior myocardial infarction.10 They suggested that sequential imaging after administration of a single dose of thallium-201 might be an alternative to the procedure requiring two doses of radionuclide on different days. This alternative would result in reduced cost and radiation and greater convenience.
In the present study exercise myocardial perfusion scintiscans were performed in 87 patients who had undergone coronary arteriography and ventriculography. The patients were reimaged 4 hours later (redistribution scintiscans) and were imaged on another day after a separate injection of radionuclide (rest scintiscans). The study had three objectives: 1) to compare redistribution scintiscans with rest scintiscans; 2) to evaluate the diagnostic information obtained from exercise and redistribution scintiscans for the detection of prior myocardial infarction, coronary artery disease and myocardial ischemia; and 3) to compare in the same patients the diagnostic utility of the singledose scanning procedure with that obtained by the conventional analysis of exercise and rest scintiscans (double-dose technique).
Methods

Patient Selection
All patients with known or suspected coronary artery disease who underwent diagnostic coronary +  I  +  +  +  II  ++  I  +  +  +  III  +  +  I I  +  aI I  I Sixty-nine of the patients were male and 18 were female; the mean age was 51.1 years (range 30-73 years). Sixty-eight of the patients had chest pain and 32 had a history of myocardial infarction. Sixty-two patients (71%) had angiographically significant coronary artery lesions (i.e., obstructions 70% of luminal diameter). Eleven of these patients had one or more occluded bypass grafts. Sixty-one percent of patients had thallium-201 scintigraphy performed within one month of coronary arteriography; the longest interval between scintigraphy and arteriography was one year. None of the patients had clinical or electrocardiographic evidence of myocardial infarction or experienced significant alteration in the pattern of angina between arteriography and scintigraphy.
Coronary Arteriography and Ventriculography
Coronary arteriography was performed percutaneously by a modified Judkins technique.13 Both coronary arteries were filmed in multiple projections on cine and cut films. Left ventriculograms were obtained in the 20°right anterior oblique (RAO) and 600 left anterior oblique (LAO) views in 47 of the 87 patients and in the 20°RAO view alone in 40. Both the coronary arteriograms and ventriculograms were interpreted by a cardiologist and a cardiovascular radiologist without knowledge of the results of myocardial scintigraphy. Results represent the consensus between the two observers.
Exercise Testing
All exercise tests were performed after patients had fasted overnight. Medications were not altered, except that nitrates were omitted on the day of the study. A medical history, physical examination and resting electrocardiogram were obtained before testing. A Teflon catheter was inserted percutaneously into an antecubital vein and kept patent with an obturator for the subsequent injection of thallium-201 during exercise. Multiple conventional leads were obtained by positioning limb leads on the torso.14 The exercise test was performed on a treadmill (Quinton Instruments, Model 18-54) by modification of the protocol of Bruce.'5 The modification consisted of two preliminary 3-minute stages (1 mph, 0% grade and mph, 10% grade) which were used in patients with a history of severely limited exercise capacity.
Exercise was continued until the patient developed anginal pain, severe fatigue, severe breathlessness, dizziness or lightheadedness associated with a 15 mm Hg fall in systolic blood pressure. All patients performed at least 3 minutes of exercise before the symptomlimited end point. Thallium-201 was injected at this point, and the patient was encouraged to continue exercise at the same level for another minute before the test was terminated. Ventricular arrhythmias did not necessitate termination of exercise in any patient.
Interpretation of Electrocardiograms
The resting and exercise electrocardiograms were interpreted according to criteria established by the American Heart Association'6 and in a blinded fashion by two cardiologists without knowledge of the angiographic or scintigraphic data. A patient was classified as having an abnormal resting electrocardiogram if: 1) there were QRS changes indicative of transmural myocardial infarction; 2) there was an intraventricular conduction defect; or 3) there were repolarization (ST-T) abnormalities in two or more leads. The exercise electrocardiogram was classified as ischemic if the following changes were present for at least 5 seconds (with a stable baseline): 1) horizontal or downsloping ST segment depression of 0.1 mV at the J point, or 2) ST segment elevation of 0.1 mV in leads without Q waves. ST segment elevation in leads with pathologic Q waves was not considered an ischemic response. If there was normal repolarization at rest, ST segment change was measured from the P-Q junction; if resting repolarization was abnormal, ST-T segment depression was measured from the baseline ST segment level.
Myocardial Perfusion Imaging
Thallium-201 * was administered intravenously as a bolus injection of 1.5-2 mCi followed by a "flush" injection of 10 ml normal saline for both the exercise and rest studies. For the resting injection the patient was fasting and in the upright position to reduce hepatic and gastric uptake of tracer. Myocardial scintigraphy was started 10 minutes after injection of thallium-201 for both the exercise and rest studies, and was begun 4 hours after tracer injection for the redistribution scintiscan. In the first 18 patients redistribution scintigraphy was performed both 2 and 4 hours after tracer injection.
Images were recorded with the patient lying in a cradle device in the anterior, 300 and 600 LAO projections. A multiple-crystal scintillation camera computer system (Baird-Atomic, System 77) was used, equipped with a 2-inch multichannel collimator. Scintiscans were recorded with a 50-250 keV window en-*Thallium-201 (thallous chloride) was supplied as a sterile pyrogen-free radiopharmaceutical in 0.9% saline at pH 5-6 in a specific activity of 1 mCi/ml (New England Nuclear or Mallinckrodt, Inc.).
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CI RCULATION compassing the Hg x-rays of thallium-201 (69-80 keV) as well as less abundant gamma emissions (135 keV, 168 keV). Exercise and rest scintiscans were performed for a preset counting time of 480 seconds in each view, with accumulation of 200-300 thousand counts, including approximately 50,000 counts over the heart. Redistribution scintiscans required 640 seconds per view to accumulate similar counts. The scintiscans were flood corrected for crystal heterogeneity using a uniform thallium-201 liquid pool source. Scintiscans were displayed with five point smoothing and a 30% background subtraction using a 16 shade color scale.'7 Polaroid color photographs were used for interpretation.
Interpretation of Myocardial Perfusion Scintiscans
The myocardial scintiscans were interpreted in a blinded fashion by two experienced observers without knowledge of the other clinical data. Overall interobserver disagreement was 8%: 6% for exercise scintiscans, 9% for redistribution scintiscans, and 10% for rest scintiscans. When disagreement occurred, a consensus was reached by the two observers. A scintiscan was classified as normal if there was homogeneous distribution of tracer in the left ventricle even if there were small areas of diminished activity (i.e., reductions in tracer activity which occupied less than 30°of the left ventricular circumference as assessed visually). A scintiscan was classified as showing a perfusion defect if there was a discrete reduction of tracer activity in an area occupying at least 300 of the left ventricular circumference excluding aortic and mitral valve planes.
Exercise and redistribution scintiscans and exercise and rest scintiscans were compared separately. A new defect was considered to be present if a defect was present on exercise scintiscans, but not on corresponding rest or redistribution scintiscans, or if a rest or redistribution defect was larger on the exercise scintiscan by an area of at least 300 of the left ventricular circumference. Analysis of Regional Thallium-201 Activity In a subset of the patients with coronary artery disease and exercise-induced thallium-201 defects in the 300 LAO scintiscans, a region of interest was identified visually to encompass the area of diminished tracer uptake. A control region of interest of identical size on the opposite wall of the heart was also defined. The count density was calculated for each region of interest; no correction was made for background activity. The redistribution and rest scintiscans were visually superimposed upon the exercise scintiscans. Regions of interest corresponding in size and location to the ischemic and control regions of the exercise scintiscans were identified and count densities were determined. In a group of control patients without coronary artery disease, regions of interest were selected from the exercise, redistribution, and rest scintiscans to include the anterior and posterolateral walls of the heart.
Statistical Analysis
The data were analyzed by standard statistical techniques. Analysis of paired data (e.g., rest and redistribution scintiscans) was performed using McNemar's test.'8
Results
Comparison of Interpretation of Rest and Redistribution Scintiscans Figure 1 shows exercise, redistribution and rest scintiscans of a patient with a 90% obstruction of the left anterior descending (LAD) coronary artery; the patient had no electrocardiographic or ventriculographic evidence of prior myocardial infarction. During exercise the patient developed angina and ischemic ST segment depression. An anteroseptal region of reduced thallium-201 activity is apparent in the exercise scintiscans. Both the redistribution and rest scintiscans are normal. Figure 2 shows the three sets of scintiscans from a patient with two vessel coronary disease (100% right coronary artery (RCA) obstruction, 80% LAD lesion). The patient had electrocardiographic and ventriculographic evidence of an inferior myocardial infarction. During exercise the patient developed angina and ischemic ST segment depression. The exercise scintiscans show regions of diminished thallium-201 activity in the anteroseptal, apical and inferior myocardium. The redistribution scintiscans show an inferior defect consistent with prior inferior myocardial infarction, and are significantly different from the rest scintiscans which are normal.
The incidence of perfusion defects in the 62 patients with coronary artery disease and the 25 patients with normal coronary arteries are summarized in table 2. In 69 of the 87 patients (79%) the interpretation of the redistribution scintiscans obtained 4 hours after exercise was the same as the interpretation of the rest scintiscans; in 18 (21%) it was different. In 16 of the 17 patients with coronary artery disease and different interpretations of the scintiscans, defects were present in the redistribution scans performed 4 hours after exercise but not in the rest study. Eleven of these 16 had evidence for prior transmural myocardial infarction (Q waves and corresponding abnormal wall motion by ventriculography). The other patient, a man with significant triple vessel coronary artery disease, had a defect on the rest scintiscan which was not present in the redistribution study. Table 2 also shows that among the 62 patients with coronary artery disease, defects were present on redistribution scans of 35 or 56%, whereas defects were present on rest scans of 20 or 32% (P < 0.01).
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Detection of Coronary Artiiry D'isiease
No idaxett (n = 57) 11 6 Exercise mymardial scintiscans are convenflonally Sensifivityt 93% 54% compared with rest scl'ntiscans fbr the noni'nvasive ci el detection of coronary artery d'isease. redistribution scintiscans, new thallium-201 perfusion defects were apparent during exercise in five patients with normal coronary arteriograms (i.e., false positive tests). Three of these patients had cardiomyopathy, one had angina pectoris and one had a history of myocardial infarction. All but one of these patients, a patient with cardiomyopathy, also had new defects when their exercise scintiscans were compared to rest scans. There was no significant difference between the two techniques in the specificity of detection of coronary artery disease.
Detection of Myocardial Ischemia
Not all patients with angiographically significant coronary artery lesions have exercise-induced myocardial ischemia (insufficient myocardial blood flow for the metabolic requirements of the muscle). For this analysis evidence of myocardial ischemia during exercise was arbitrarily defined as the development of anginal pain and/or ischemic ST segment depression in patients with significant (>70%) coronary lesions. When exercise scintiscans were compared with redistribution scintiscans, new thallium-201 perfusion defects were apparent in 50 of the 55 patients who had myocardial ischemia by these criteria (9 1%) (table 5). The five patients with ischemia who did not have new defects during exercise were those with isolated circumflex or right coronary artery lesions. When exercise and rest scintiscans were compared, 49 of the 55 patients with ischemia exhibited new perfusion defects (89%). The difference in sensitivity in the detection of myocardial ischemia by the two comparisons was not statistically significant.
Ten patients without ischemia by this definition exhibited new perfusion defects when exercise and redistribution scintiscans were compared (table 5). Five had significant coronary artery disease; in these five patients the development of a new perfusion defect was not accompanied by either angina or ischemic ST segment depression. Four patients with cardiomyopathy and the patient with angina and a normal coronary arteriogram also developed new defects during exercise. When exercise and rest scintiscans were compared, new defects were apparent in 11 patients without ischemia: seven with coronary artery disease (but neither angina nor ST segment depression), three with cardiomyopathy and the patient with angina and a normal coronary arteriogram.
Regional Myocardial Thallium-201 Activity
In the 20 patients with exercise-induced ischemia apparent in the 300 LAO view and no evidence of prior myocardial infarction, the ratio of counts in the ischemic zone to counts in a normal zone in the same view was calculated. This ratio was 0.85 ± 0.02 (mean ± SEM) during exercise, rose to 0.96 i 0.02 The three open bars on the left compare the percentage ofpatients with coronary artery disease who had Q waves on the resting electrocardiogram with those having defects on either the rest or redistribution (4H) scintiscans. The three dark bars in the center compare the percentage ofpatients with coronary artery disease who had ST segment depression on the exercise electrocardiogram with those who developed new defects on the exercise scintiscan using either rest or redistribution scintiscans for comparison. The three shaded bars on the right compare the percentage of patients with coronary artery disease identified by either rest or exercise electrocardiography with those identified by the presence of any defect on either rest/exercise or redistribution/exercise scintiscans. 4 hours after exercise (P < 0.01) and was 0.96 ± 0.01 in the rest studies (vs exercise; P < 0.01). A similar ratio calculated from two disparate regions in 15 patients without coronary artery disease or scan abnormalities was not significantly different from unity in the three corresponding scintiscans.
Comparison of Single-and Double-Dose Thallium-201
Scintigraphy with Electrocardiography for the Detection of Coronary Artery Disease Figure 4 summarizes the sensitivity of electrocardiography and the singleand double-dose 50 49 No ischemia (n = 32) 10 11 Sensitivity 91% 89% Specificity 69% 66% *Patients with coronary artery disease who had anginal pain and/or ischemic ST segment depression during exercise testing. thallium-20 1 myocardial perfusion imaging techniques for the detection of coronary artery disease. The redistribution scintiscans detected significantly more patients with coronary artery disease than the rest scintiscans (56% vs 31%; P < 0.01). During exercise, significantly more patients with coronary artery disease developed new thallium-201 perfusion defects by either singleor double-dose comparison than developed ischemic ST segment changes (P < 0.01). Both the singleand double-dose thallium-201 studies were 93% sensitive and 76% specific in the detection of patients with coronary artery disease.
Discussion
The results of this study demonstrate: 1) redistribution thallium-201 myocardial perfusion scintiscans are visually equivalent to rest scintiscans in approximately four-fifths of the patients studied; 2) the single-dose technique is more sensitive for the detection of prior inferior myocardial infarction, but not for the detection of prior myocardial infarction in other locations; and 3) the sensitivity for the detection of coronary artery disease and exercise-induced myocardial ischemia is not significantly different with either the single-dose or double-dose technique.
In this study the sensitivity of detection of prior No 5, NOVEMBER 1978 myocardial infarction by the presence of defects on the redistribution scintiscans (93%) is comparable with that reported in previous studies.4-7 However, the sensitivity of detection of prior inferior myocardial infarction is significantly higher using redistribution than using rest scintiscans. The lower detection rate of rest scintiscans for prior inferior myocardial infarction accounts for the lower sensitivity (54%) of the rest scintiscans in the overall detection of prior myocardial infarction. It is possible that the increased background activity at rest, coupled with the greater distance of the inferior wall of the heart from the camera, is responsible for this decreased sensitivity. In addition, inferior defects at rest could be obscured by tracer activity in subdiaphragmatic organs, which appears to be relatively higher in rest scintiscans than redistribution scintiscans (figs. 1 and 2). In 12 patients without electrocardiographic evidence of prior transmural myocardial infarction defects were apparent on redistribution scintiscans. In 10 of the 12 the region of the defect corresponded to the region of myocardium supplied by an occluded coronary artery. Six of these patients may have had prior subendocardial infarction (i.e., ventriculographic wall motion abnormality in the absence of ECG evidence of transmural infarction). Therefore, 95% of patients with a defect on redistribution scans (36 of 38) had prior infarction or an occluded coronary artery supplying the region of the defect.
The appearance of a new defect on the exercise scintiscan using the single-dose technique had a sensitivity of 89% and a specificity of 80% for the detection of coronary artery disease in this study. These results did not differ significantly from the sensitivity and specificity of the double-dose studies performed on the same patients (90% and 84%), nor from the doubledose results reported by Botvinick et al.3 However, the sensitivity exceeds that in the studies of Bailey et al.1 and Ritchie et al. 2 One possible explanation for this discrepancy is the computer processing (i.e., background subtraction and smoothing) of scintiscans in the present study. While the application of such techniques might be expected to increase sensitivity and decrease specificity, the observed incidence of false positive scintiscans in the present study was not significantly different from the study of Ritchie et al. 2 Alternatively, the observed differences in sensitivity might reflect different patient populations, since a greater incidence of ischemic ST segment abnormalities was also found in the present study.
The false negative exercise scintiscans in this study occurred in patients with isolated right or circumflex coronary artery disease in whom the presumed area of reduced myocardial tracer activity was a large distance from the camera or obscured from view by overlying myocardium. The false positive studies were usually in patients with cardiomyopathy; such patients may have abnormal myocardial blood flow. '9' 20 Comparison of thallium-201 perfusion scintigraphy with conventional electrocardiography ( fig. 4 ) indicates that both the single-dose and the double-dose radionuclide procedures were more sensitive than the exercise ECG in the detection of coronary artery disease (89% and 90% vs 66%; P < 0.01). Using the presence of a defect on a rest scintiscan or the development of a new perfusion defect with exercise as criteria for a positive test, the sensitivity of the double-dose procedure in this study for detection of coronary artery disease was 93%. The sensitivity of the singledose technique for the detection of coronary disease, using similar criteria, was also 93%.
A defect on an exercise thallium-201 scintiscan implies that the myocardial blood flow is less in the region of the defect than in the remainder of the myocardium. Studies in dogs by Gould et al.21 have indicated that resting coronary blood flow may be normal with coronary constrictions up to 90% of the lumen diameter; the ability of the constricted vessel to increase flow in response to increased metabolic demand is reduced progressively with lesions >50%. However, not all individuals with coronary lesions >50% will develop a perfusion defect during exercise. The amount of exercise may cause an insufficient rise in myocardial oxygen demand to produce a difference in myocardial blood flow between areas supplied by normal and stenotic coronary arteries. 22 23 Collateral vessels may be sufficient to maintain perfusion beyond stenotic lesions during exercise.24 Prior infarction may have drastically reduced the amount of viable myocardium supplied by a vessel so that the appearance of the defect does not change during exercise.
To define a group of patients with coronary disease in whom it was probable that myocardial ischemia developed during exercise, a subset of coronary patients was identified who had classical angina pectoris or ischemic ST segment depression during exercise. In this group, the high incidence of new thallium-201 defects during exercise did not differ significantly between the single-and double-dose technique (91% vs 89%). The five patients with angina or ST changes who did not develop new exercise defects with the singledose technique had isolated disease of either the right or the circumflex coronary artery. Seven patients with significant coronary artery disease did not have anginal chest pain or ischemic ST changes during exercise. Five of these seven had new perfusion defects when exercise scintiscans were compared with redistribution scintiscans. Thus, in 8% of the patients with coronary artery disease (five of 62), thallium-201 perfusion defects during exercise were apparent in the absence of anginal pain or ischemic ST changes.
The similarity of scintiscans 4 hours after exercise injection to scintiscans after resting injection is the consequence of redistribution of thallium-201 within the myocardium. Substitution of the redistribution scintiscan for the rest scintiscan is predicated on the nature of thallium-201 kinetics. The count density displayed on a thallium-201 myocardial scintiscan reflects the concentration of the radionuclide in heart muscle and the volume of myocardial tissue viewed by the scintillation camera. The concentration of radioactivity in heart muscle at any time represents the balance between the influx and efflux of the radionuclide. During the first minutes after an injection, the concentration of thallium-201 in the myocardium primarily reflects regional myocardial blood flow, since the radionuclide is distributed as a function of blood flow.9 11, 25 Subsequently, however, the flow dependence of the myocardial concentration of the tracer is not maintained and redistribution of thallium-201 occurs within the body.10 Tissues with low blood flow at the time of thallium-201 injection, such as ischemic myocardium, which initially receive lesser amounts of the tracer, accumulate additional thallium-201 from blood during redistribution, while non-ischemic myocardium gradually loses tracer. 26 Experimental evidence confirming redistribution has been demonstrated in dogs by Pohost et al., who injected thallium-201 during temporary coronary occlusion.'0 After 2 hours of reperfusion the concentration of thallium in the initially ischemic region approached the concentration in normal regions. Scintiscans performed serially during 4 hours of reperfusion showed disappearance of ischemic defects. Recently, Beller et al. 26 have provided direct evidence in the dog that the near-equalization of thallium-201 activity during redistribution is related to both uptake of tracer by previously ischemic regions and washout from normal areas. Thus, it would be expected that redistribution scintiscans obtained 4 hours after exercise-induced ischemia would show nearequalization of thallium-201 activity throughout the myocardium, with an overall decrease in count rate. The data on count density ratios in 20 patients with coronary artery disease support this hypothesis: the ratio of count density in the ischemic region to that in the normal region approached unity at 4 hours.
The time course of myocardial redistribution of thallium-201 in patients with coronary artery disease after injection of the radionuclide during exercise has not been systematically studied. In patients with angina due to coronary artery spasm studied by Maseri et al., defects apparent when thallium-201 was injected during the ischemic episode had disappeared 2-3 hours later.12 In a small series of patients with exercise-induced myocardial ischemia reported by Pohost et al., defects present at exercise disappeared over 4-6 hours.
In the present study 11 patients with coronary artery disease who developed perfusion defects during exercise were imaged sequentially at 2 and 4 hours after exercise. Eight of the 11 had significant scintigraphic changes between 2 and 4 hours. None of the seven patients with normal coronary arteriograms who were also imaged sequentially had significant differences in the 2-and 4-hour scintiscans. These data indicate that redistribution is incomplete at 2 hours in many patients with coronary disease. The data on count density ratios and the observation that the interpretation of 4-hour redistribution scintiscans was the same as rest scintiscans in 45 of 62 patients with coronary disease (table 2) indicate that thallium-201 myocardial redistribution in man is usually complete 4 hours after exercise. Four patients without electrocardiographic or ventriculographic evidence of infarction who exhibited a persistent defect at 4 hours presumably had incomplete redistribution at 4 hours. All four had an occluded coronary artery supplying the ischemic region. It appears likely that the extent of coronary disease is a determinant of the rate of thallium-201 redistribution.
We conclude that thallium-201 redistribution myocardial perfusion scintiscans performed 4 hours after exercise are similar to rest scintiscans in most patients. The redistribution scintiscans are significantly more sensitive than rest scintiscans for the detection of prior myocardial infarction. The utility of single-dose thal-lium-201 scintigraphy is equivalent to the utility of the double-dose procedure for the noninvasive detection of coronary artery disease and of myocardial ischemia. The reduced cost of the study, the convenience to the patient and the lower radiation burden suggest that the single-dose technique should replace the double-dose procedure.
